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(71) We, WENDELL ROELOFS, of 
652 W. North Street, Geneva, New York 
14455j United States of America, ADA HILL 
of 575 White Springs Road, Geneva, New 
Yotk^ United States of America, boiih citizens 
of the United States of America, and ANDRE 
COMEAU of 1082 Prindpale, Richmond, 
Quebec, Canada, a citizen of Canada, do here- 
by declare the invention, for which we pray 
that a patent may be granted to us^ and the 
method by which it is to be performed, to be 
particulariy described in and by the following 
statement: — 

The invention relates to insect sex attrac- 
tants, .and provides the compoimds dodeca- 
8,10-dien-l-als; that is to say, dodeca-8,10- 
dien-l-ol including all its stereoisomers. Par- 
ticularly we provide the trans-8-trans-lO 
stereoisomer. 

In recent years, die ecological problems 
raised by the wide-spread use of certain insec- 
ticides, an particular halogenated aromatics 
such as DDT, have initiated the search for 
more specific methods of destroying insect 
pests, which, if they do not entirely eliminate 
the use of sudi harmful insecticides as pesti- 
cides, at least considerably cut down the area 
in which they are broadcast. One mode which 
has been found of great interest in recent years 
has been the use of sex attraaants or phero- 
mooes to attract either the male or the female 
of a particular species or a number of species to 
a particular and small location wihere they can 
be destroyed thereby interrupting the breeding 
cyde and cutting down the number of such 
pests in the next season. One technique em- 
ployed for .this purpose is to isolate either the 
male or the female pheroinone and insert it 
into an insect trap which is then located in the 
area which it is desired to protect from a par- 
ticular species of moth or otiher insect. The 
vapour from the trap attracts the insects into 
the trap where they are either held or killed, 
tibus^ removing them from the general populace. 



Two problems have been associated with this 45 
approach. The first problem is that of avail- " 
abihty. Enormous numbers of laboratory- 
reared insects are required to produce .the 
naturally occurring attractant IMs clearly is 
not a commerciaUy feasible approach and 50 
tiierefore the nature of the attractant must be 
detenmned and the attractant prepared syn- 
thetically. 

Several workers have attempted to isolate an 
identify the pheromone present in the female 55 
sex pheromone gland of Laspeyresia pomon- 
eUa. (Barnes et al, Arm. Ent Mol Soc. 59 111 
V^^fll Hathaway, /. Bcoru Entom. 

59 476 (1966), McDonough et d, /. Ecotu 
Entom. 62, 62 (1969). These authors refer to 60 
the moth as Carpocapso pomonella (L); it is 
however the same species as that considered in 
the present Specification). They found that the 
active compound contains an alcohol group, but 
they gave no unequivocal identification of the 65 
male attracting pheromone. 

In this invention, a male- attracting com- 
pound which is active towards males of the 
species L. pomonella, namely trans - 8 - trans - 
10 - dodecadien - 1 - ol has been synthesized, 70 
and found active in both in vitra and m vivo 
tests. 

The corresponding cis-trans, trans-cis^ and 
cis-cis conformational isomers have been pre- 
pared but found to elicit a substantially lower 75 
response in in vitro electro- antennogr am tests. 

Tihe codling moth (L. pomonella) is an 
extremely serious pest of die apple, and there- 
fore, tile finding of a male attractant com- 
pound for this dnsect should be of great value 80 
in providing ecologically desirable methods of 
reducmg the population of this insect, without 
the necessity of the large scale spraying which 
is required at the present time. 

A route is disclosed herein for the synthesis 85 
of trans - 8 - trans - 10 - dodecadien - 1 - ol • 
There are also disclosed methods of preparing 
the relatively inactive cis-trans, trans-ds, and 
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ds-ds isomers thereof. It should be noted 
however, that ±e active isomer is thermo- 
dynamically the more stable isomer, and there- 
fore die other isomers are convertible thereto, 
5 While methods of preparing the non-preferred 
isomers are disclosed, dt is prefeired to prepare 
the active desired isomer directiy rather than 
via the less active compounds. 

In one preparation of trans - 8 - -trans - 10 - 

10 dodecadien - 1 - ol (XII)j a monoaikyl ester 
of azelaic acid, suitably the methyl ester (I), is 
prepared by esterifying azelaic acid with the 
appropriate alkanol, suitably a lower alkanol 
such as methanol. The ester (I) is converted to 

15 an alkyl 8-bromooctonate either by a Huns- 
diecker reaction or, preferably, by the action 
of bromine in the presence of red mercuric 
oxide in the absence of light. The action of an 
appropriate oxidizing agent on the presence 

20 of a nuld base upon the alkyl 8-bromooctanoate 
(11), suitably 'pyri(Cne-N-oxide in. the presence 
of sodium bicarbonate yields the corresponding 
alkyl 8-oxooctanoate (III). 

Compound (III) may then be treated with 

25 one of two Wittig reagents. Reaction with 1- 
triphenylphosphonium - trans - 2 - butene 
bromide (IV)^ prepared from trans-crotyl 
bromide and triphenyiphosphine, with the alkyl 
8-oxooctanoate (HI) yields ds, trans - 8 - 

30 trans - 10 - dodecadienoic add (V). The add 
(V) is then reduced to the corresponding 
alcohol, suitably by means of an organo- 
metallic iredudng agent such as lithium alu- 
minium hydride or soditim dihydio - bis - 2 - 

35 (mcthoxyethoxy) aluminate, yielding ds, 
trans - 8 - trans - 10 - dodecadien - 1 - ol 
which is converted to the desired trans - 8 - 
trans - 10 - dodecadien - 1 - ol (VII) by treat- 
ment with a mild free radical source such as 

^ Tiltraviolet Ught or iodine in the presence of 
sunli^it. 

The non-favoured isomers may be produced 
an the follo»wing manner. 
Sut - 2- yn-l-olis reacted with a suit- 

45 able faalogenating agent, preferably brominat- 
itfg agenl^ for example, phosphorous tribromide 
to yield tile corresponding 1 - bromo - 2 - 
butyne (XIII) Which is reacted witii triphenyl 
. phosphine in the ustial manner to yield the 

50 conesponding Wittig reagent (XIV) which is 
tiien reacted widi an alkyl, smtably methyl 8- 
oxooctanoate in the manner described herein- 
above, to yield .the corresponding ds, trans - 
8 • dodecen - 10 - ynoic add (XV) which is 

55 then hydrogenated using a Lindlar catalyst to 
yield ds, trans - 8 - ds - 10 - dodecadienoic 
add whidi is Aen reduced to the coixespond- 
ing l-hydraxy compound (XVII). This mix- 
ture is esterified, suitably acetylated, 

iO and the isomeric fractions separated, 
suitably by thin layer chromatography. 
The corresponding fractions are then 
separated to yidd trans - 8 - ds - 10 - 
dodecadien - 1 - ol acetate as the major frac- 



tion from which the free alcohol (XVIII) is 65 
isolated in the usual manner. 

The ds - 8 - trans - 10 - dodecadien - 1 - ol 
is prepared in the following manner: 

An alkyl, suitably methyl 8-bromooctanoate, 
is converted into the corresponding Wittig re- 70 
agent QCIX) by reaction with triphenyiphos- 
phine in the usual manner. The reagent (XIX) 
is then reacted witii trans-croton-aldehyde ia 
the presence of a base to yidd ds - 8 - trans - 
10 - dodecadienoic add (XX) which is then 75 
reduced with an oiganometallic redudng agent 
in the manner described hereinabove to yield 
cis - 8 - trans - 10 - dodecadien - 1 - ol. 

(XXI) : . . 

Cis - 8 - cis - 10 - dodecadien - 1 - ol 80 
(XXV) is prepared as follows: 
2 - Butj^ - 1 - ol is oxidized to 2-buiynal 

(XXII) suitably by treatment with manganese 
dioxide and the resultant aldehyde treated with 

tiie Wittig reagent (XIX) m the presence of a 85 
base to yield cis - 8 - dodecen - 10 - ynoic add 

(XXIII) which is then reduced in the afore- 
mentioned manner to the corresponding 1- 
alcohol (XXIV). Hydrogenation in the pre- 
sence of a Lindlar catalyst yields a^ product 90 
consisting substantially of ds - 8 - ds - 10 - 
dodecadien - 1 - ol. 

The convertabihty of the non-favoiured iso- 
mers to the transjtrans form may be demon- 
strated by the following reaction sequence. 95 

2-Butyn-l-ol is hydrogenated in the presence 
of a Lindlar catalyst to yield dsytrans - 2 - 
buten - 1 - ol (VIII). The hydroxy group is 
replaced by a halogen, suitably bromine by 
treatment with a brominating agents suitably 100 
phosphorous tribromide, to yield 1 - bromo - 
cis,trans - 2 butene (IX), which upon reaction 
wi± triphenyl phosphine in the usual manner 
yidds 'the Wittig reagent 1 - triphenylphos- 
phonium - ds,trans - 2 - butene bromide (X) 105 
which is then reacted with the alkyl suitably 
methyl 8-oxooctanoate (III) prepared as above 
to yield the corresponding ds^trans - 8 - 
cis,trans - 10 - dodecadienoic acid (XI). The 
add is reduced, suitably in the manner de- 110 
scribed above, to yield the corresponding 
ci5,trans - 8 - ds^trans - 10 - dodecadien - 1 - 
ol (XII) which, upon treatment with a mild 
free radical source such as iodine in the pre- 
sence of simlight, yields the desired trans - 8 - 115 
trans - 10 - dodecadien - 1 - ol (VII). 

The Figure of the accompanying drawing 
shows a plot of the EAG response in millivolts 
against the Log iq in micrograms of test sub- 
stance on the filter paper. The code on the 120 
curve is interpreted as follows: 

T,T is trans-8-trans-lO-dodecadien-l-ol 

T,C is trans-8-ds-lO-dodecadien-l-ol 

C,C is cis-8-ds-lO-dodecadien-l-ol 

C,T is ds-8-trans-lO-dodecadien-l-ol 125 

T9 is trans-9-dodecenol, 
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SCHEMES OF REACTION SEQUENCSBS 
1. ttans-S, ttans-lO-dodecadiea-l-ol 
CH,<^CCH,OH HOgC(CH|^CO,H 



Fd/CaCOv qmnolme 

(c,t) 



CHjOH + H+ 



CH3CH=CHCH,0H(VIII) HO«C(CH^,C08CH8 (I) 



PBr, 



fct) 



HgO, Br J, CQj 
(no light) 



CH3CH=CHCH^r (IX) Br(CH2),C0jCH8 (II) 

^CH^NaHCOg, 
oxidismg agent 

fet) 



CHsCH=CHCH|3r 

(t) . (+) 



CH,CH=CHCH^^^ (X) 0HqCH^,C0,CH, (III) CH,<^lcHaHjp0,Br ^V) 



T 



r fet) (C,t) I (t) fc 

CHsCH^CHCH^CHCCHOeCO^H (XI) CH8Cai=CHai==CH(CH^eG0^ (V) 



**Red^Al» (see Example Vlj 



*** v^www jbMMuu|/A«^ r*; "Red— -Al** 
4. (c,t) (ct) (t) (ct) 

CHsCH=CHCH=CH(CHa),OH (XH) CT8CH-CHChLcH(CH2)70H (VI) 

I l» pe t e&er, sunlight 



(t) (t) 

CHaCH=CHCH=CH(CHj),OH (VD) 
(c) s ds 
(t) = trans 
(c, t) = mbctute of ds and trans 
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n. ttans-8, ds-lO-dodeca d ien - l-ol 
CH8teCai,0H 

I 

I *8P 

4' 

(+) e 

aEIateCCH8P,^8Br (XIV) 

CHO(CH»),CX),CH» DMF, NaOMe 

dl,cS§CH=CH(CH^,CX)jH (XV) 

Hj, PdCaCOs, quinoUne 
CHsC=CCH=CH(CH2),C00H (XVI) 

"Red— Al" 

,. (c) (c,t) 

CH,CH=CHCH=C2I(CH^H (XVII) 

pudfied by TLC, udng tlie acetaie 

. (c) (t) 
da,CH=CHCH=CH(CH07OH (xvm) 

+ 

CBtCH=CHCH=a3^CH^H (XXV) 
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in. cis-8, trans-lO-dodecadiea-l-oI 
Br(CH^CO,CH, 



(-) (+) . 

Br0;f(CHj),COjCH8 (XIX) 
(t) 

CH8CH=CHCH0, DA4F, NaOMe 

(t) (c) 
C2IjCH=CHCH=CH(CHt),C0sH (X3Q 

j "Red— Al" <g) 

(t) (c) 
CH8CH=CHCH=CH(CHa),0H (XXI) 

IV. ds-8, cis-lO-dodecadien-1^1 

CHaCsCCHjOH 
1 

4 MnOt 
CH,C=CCHO (XXH) 

(-) (+) 

(Br03P(CH8),COsCH„ DMF, NaOAie 

(c) 

CH,C=CCH=CH(CHg),COOH (XXIII) 
«Red-Al» <D 



1" 

,c=c 

j H. 



(c) 



CH3C=CCH=CH(CH2),OH (XXIV) 
Pd/CaCOg, quinoline 



(c) (c) 
CH3CH=CHCH=CH(CHa),0H (XXV) 



10 



15 



The biological efficacy of the synthetic inat- 
crials was tested botii by field test and by 
electro-anieimogranis. ' The electro-antenno- 
grams were run by a modification of die 
method and apparatus of Schneider (First Int. 
Symp. on Olfaction and Taste^ Oxford^ (1963), 
page 85). In this test, antenna of * die insect 
which had been prepared in the method de- 
scribed by Schneider and had been attached to 
an oscilloscope, were, exposed to an air stream 
into which were injected 1 ml. puffs passing 
over a piece of filter paper saturated widi a 
small amount of the diemical material under 
test The electrical responses of the antennae 
were measured on the oscilloscope. By this 
means, it was found that by far the greatest 
reqx)!^ of electrical acdvity of the antennae 
w^ obmined from the natural pheromone ex- 



tract and. the synthetic trans - .8 - trans - 10 - 20 
dodecadien - 1 - ol. • 

in the field tests, "Sectaar" insect traps (3M 
Company) were charged with the material 
tmder test and hung in fields where the moth 
was prevalent. 



Method of BAG Measurement 
BAG recordings are obtained from excised 
codling moth (CM) (L. pomonella) antenna 
(ca. 3 mm long). The antennal socket is pressed 
apinst the wet surface of a wax block in a 
Syracuse watch glass full of insect Ringer solu- 
tion. The solution was prepared from 20 g. 
potassium chloride, 10 g. sodium chloride, '7.5 
g. calcium chloride, 0.02 g; magnesium 
chloride, and 0.02 g. sodium dihydrogen phos- 
phate in 2 1, water— finally adjusted to pH 6.9, 
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A microscope at 12X magnification is used 
to observe the sm'pping of several dis^l 
antemial segments. The cut end is brought in 
loose contact with the liquid surface of a glass 

5 capillary filled with Ringer solution. The capil- 
lary is permenently mounted with wax on the 
input probe (10" ohms impedence) of an 
EI^A— 3 (Electronics for Life Sciences, Rock- 
viUe, Md.) DC pre-amplifier, the output of 

10 whidb is fed to a 200X amplifier and then 
to a Tektronix (Registered Trade Mark) model 
564 storage oscflloscope. Th& probe and capil- 
lary are carried by a Narishige (Registered 
Ttade Mark) MM— 33 micromanipulator. 

15 Electrical contact is made between the probe 
and the capillary with a short piece of chlorid- 
ized silver wire. The ground lead from the 
probe contacts another chloridized silver wire 
dipped into the saline of the watch gjass -(short 

20 leads are used to avoid pickmg up extraneous 
electirical signals). The oscilloscope trace is 
either photographed or measured directly. All 
iht instruments, except the osdlloscopej are 
located inside an earthed Faraday cage made of 

25 1/4 in, mesh galvanized wire, which screens 
out extraneous electrical signals. 

Air, taken from the building air supply, is 
filtered through fiberglass, anhydrous calcium 
sulphate, activated charcoal, a Koby air puri- 

30 fier and finally rehumidified through distilled 
waiter. The ah: passes through 1 cm* glass 
tubing that terminates 2 cm from the fixed 
antenna. Air contaminated with test chemicals 
is exhausted through a small hood located 

35 directly behind the working area. A short 2 
mm. I.D. capillary tube is aflixed through a 
hole in the ^ass mbing dose to the outlet at 
the air stream to provide an inlet port for in-, 
jection of test chemicals into the air stream. 

40 . A measured amount of test chemical, gener-. 
ally in petroleum ether is placed on 0.7 cm'^ 
of filter paper and the paper uiserted inside a 
Pasteur pipette after solvent evaporation^. Test 
pipettes containing chemicals with a molecular 

45 weight above 200 were found to be good for 
many months if stored in 20°C between 
^"usesr The- pipette^ wanned to room tempera- 
ture, are attached via their, large end to a glass 
syringe equipped with a small cork adapter on 

50 the needle. A rdeasured volume of air is drawn 
into the syringe before attaching the pipette. 
The pipette tip is inserted through the capil- 
lary inlet port in the air stream and die 
syringe plunger quickly depressed to pass the 

55 measured volume of air through the pipette 
and mto the air stream as a "puff^' containing 
test diemical. The usual injection of 1 ml. of 
air into an ait stream of 1500 ml./sec. caused 
very little change in the background trace. An 

60 injection of 5 ml. of air through a blank 
pipette produces a maximum of 0.1 mv de- 
flection for normal preparations. Minor vaiia- 
tions in the volume injected or in the duration 
of the air puff have little measurable effect on 

65 the size and shape of the resulting EAG. The 



duration of a 1 ml. air puff fibm sl 5 ml. 
syringe is 30 — 35 milliseconds (measured by 
sendMg an - air puff into a sensitive micro- 
phone and displaying the noise on an oscillo- 
scope) and its reproducibility is good. The 70 
CM antenna recovers to its initial state in 1 to 3 
seconds after a test,' as indicated by return of 
the trace to baseline. An interval of about 10 
seconds between tests is used routinely. It 
should be pointed out that EAG amplitude 75 
comparisons are subject to error because some 
chemicals are more volatile than others and 
may have more molecules in each "puff". The 
most accurate comparisons are made between 
a series of positional or geometrical isomers 80 
with identical molecular weights. 

An antenna from a moth anesthesized with 
ether displays only 80 microvolts of random 
noise and does not react to test chemicals. As 
the antenna recovers, the normal "nerve noise" 85 
due to nerve ceil activity reappears (generally 
ca. 500 microvolts in a fresh CM antenna pre- 
paration). Antenna of small tortridds produce 
much more noise than antennae of larger 
species of moths, although it is still possible to 90 
record a 100 microvolt response since the noise 
is a mixture of higher frequencies than the 
signal. Washing CM antennae with Ringer's 
Beadle-Ephrussi sahne for as long as 30 
mmutes has no marked effect on .tiie EAG 95 
amplitude if the antenna is rinsed with dis- 
tilled water, blotted and dried one minute be- 
fore being excised and tested. . 

EAG Results 

The EAG response in millivolts was plotted 100 
against the log of the dosage of test compound 
applied to the filter paper. These results are 
shovm in the Figure. 

These results indicate that the trans^trans 
isomer is the most active isomer, at low dosages 105 
it is more active by a factor of about two over 
the nesct most active isomer. This activity is 
•not proof of pheromone activity, although it 
is in&cative of good biological activity with the 
males. 110 

Trapping Tests 

1 fd samples were placed in a rubber , sep- 
tum which was inserted into a "Sectar" trap. • 
(3M Company). The trap was hung in a field, 
infested with codling moths. After one day the 115 
traps showed the following content: 



(1) Trans-8-trans-lO-isomer 
(from Example VII) 

(2) Cis,trans«8-trans-10- mixture 
(from Example VI) 

(3) Trans-S-cis-lO-isomer 
(from Example XIX) 



19 males 
15 males 120 



VI samples were obtained from glc separa- 
tion of the product of Example XII and field 
tested as above : 125 
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90 



55 



60 



(1) 
(2) 



1st peak composition 

(cis-S-trans-lO-isomer) 3 males 

2nd peak composition 
^mixture of cis-8-cis-lO- 
isomer,trans-8-trans-10- 
isomer and trans-8-cis-lO 
isomers) 21 males 

A mixture of the synthetic isomers (Ex- 



ample XII) was acylated and separated by thin 
layer chromatography on a silver nitrate im- 
pregnated siKca gel plate developed with ben- 
zene. The top, middle and bottom sections of 
the plate were scraped off, hydrolyzed and 
placed an a Sector" trap on dental wicking. 

The hydrolyzed scrappings were divided to 
tiiree parties mth the foUowing correspond 



top: 
middle: 

bottom: 



trans-8-trans-lO 
cis-8-trans-lO 
trans-8-cis-lO 
ds-S-ds-lO 



ISOMERS 



The scrappings were placed in the traps as 
20 previously: 

top (trans,trans) n males 

middle (ciSjtrans and trans^ds) 0 
bottom (ois,cis) o 

A comparative test of the efficacy of the 
trans-8-trans-lO-isomer vis a vis live females 
was carried out by placing traps containing 
10 live females in each of three comers of a 
large cage and a trap containing 40|fig of the 
trans,trans isomer in the fourdi comer. 800 
males released into the case. 



(1) 
(2) 
(3) 



0 

4 males 
18 males 
41 males 



live female traps 

Synthetic trap 

The attractant substance may be used per 
se. In order to obtain more accurate dispensing 
of the attractant it may be taken up in a 
suitable volatile diluent Any reaction inert 
volatile organic solvent may be employed. 
Lower alkanols such as methanol or ethanol, 
etiiers such as dietbyl etiier, halogenated hy- 
drocarbons such as metiiyiene chloride and 
alkyl ketones such as acetone may be em- 
ployed. 

These solvents will evaporate very rapidly 
leaving .the attractant in the trap whicfi may 
tiien volatilize slowlyi . • 

The me of volatilization may be reduced 
by dissolving the attractant in a substantially 
non-odoroTis viscous liquid. The nature of this 
viscous liquid is not aitical^ however olive oil 
has been found suitable as an attractant keeper, 
as have glycerol trioctanoate, mineral oil and 
Nujol (Registered Trade Mark). .The use of 
such keepers permits the raising of dosage per 
trap to about 10,000 /ig. This permits the 
traps to be active for a longer time without 
creating the repulstant effect noted with high 
concentrations of sex attractants. 

It win be seen therefore, that the preparation 
of compositions of the attractant, a keeper, and 
a diluent is most desirable. The concentration 
of the components is not critical as the deter- 
mining factor is the amoimt dispensed per trap. 
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Thus, where a 1 ml, sample comprising 10 mg 
IS to be dispensed per trap, a suitable composi- 
tion would be as follows : 

trans-S-trans-lO-dodecadien-l-ol 10 ^ 

— 900 ml. 70 

In tile following specific Examples of pre- 
paranve metiiods^ Examples VI, VU XTT 
XIII, XVIII, XJX, xxfi, A'Sw S 
linal steps m tiie preparation of one or more " 
isomers of dodeca - 8,10 - dien - 1 - ol, tiie 
rest bemg concerned with intermediate or start- 
ing steps. Examples VII and XIII show the 
toial steps m tiie preparation of only tije pre- 
ferred itrans, trans isomer. 



75 
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Example I 
Monomethyl ester of azelaic acid (1) 
Azelaic acid (400 g., 2.13 molest Eastman ^ 
techmcal grade), metiianol (120 ml.), and con- ' 
centrated hydrochloric acid (120 ml, 36y) 

were mixed and refluxed overnight. DistiUation 85 
under reduced pressure removed unreacted 
methanol and aqueous acid, then dimetiivl 
azeloate (77 g., b.p. 109—144^ at 0.2—0.7 ' ■ 
nmfi Hg) and finally monomethyl azelaate flV 
178 g., b.p. 144— 164V0.2 mm Hg. In ac- 90 
cOTdance witii the foregoing procedure but 
where in place of methanol, there is used 
etiianol, propanol or butanol, tiiere is. obtained ' - 
the. corresponding elliyl, propyl or ' bufyl 
acetate. . * • . ^ 

Example II 
Methyl 8-bromooctanoate (II) • • • - 
Monomethyl azelate (60 g., 0.30 moles), 
red mercuric oxide (120 g., 0.55 moles), and 
carbon tetrachloride (1 1.) were mixed and 
heated to reflux. The reaction flask was 
wrapped to exclude light, and bromine (72 g., 
0.45 moles) in carbon tetrachloride (350 ml) 
was added slowly. The mix?ture was refluxed 
and stirred for 2 hours, then filtered and 
evaporated. To. remove residues of mercury 
salts, the filtrate was diluted witii petroleum 
ether ^30— 60^) and extracted sequentially with ' " 
several portions each of distilled water, dilute 
nitnc addi and again distilled water. Filtration HO 
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of the organic layer through a plug of anhy- 
drous magnesium sulfate and evaporation of 
filtrate produced a material of satisfactoiy 
irarity for the next reaction. IR, 1745 cm , 
5 dC one major peak and several minor ones 
SSiprising a total of « 5% of the mixture 

Distillation yielded 84 g. (100%) of methyl 
8-bromoootanoate (II), b.p. 105—112° at 

3—5 T""' Hg. , 
10 In accordance with the foregoing procedure 
but where, in place of methyl azelate, ±ere is 
used ediyl, propyl or butyl azelate, there is 
correspondingly produced • etiiyl, propyl or 
butyl 8-bromooctanoate. 

Example III 
Methyl 8-oxooctanoate (III) 
Mejthyl S-bromooctanoate (84 g., 0.29 
moles)/pyridine-N-oxide (55 g , 0.58 moles), 
sodium bicarbonate (49 g. Q 58 moles), and 
toluene (500 ml) were mixed and refluxed 
mder nifrogen for 4 hours. The nuxt^^ 
cooled and poured into water. (2 L> ine 
orgamc layer was separated and the aqueous 
ptmse was extracted twice with petroleum ether 
fso— 60°). The combined organic layers were 
^ t^rJA and the residue was dis^^^^^^^^^^ 
yield methyl 8-oxooctanoate (III) 53 g- (« Vo}^ 
bo 102— at 1—5 mm Hg; IR 2730, 
1745 cm-S glc (Hi-Eff column) one major 



-ft peak and one veay minor peak. 

In accordance with the foregoing procedure 

but where, in place of methyl 8-bromooctonate, 

there is utilized ediyl, propyl or butyl octano- 

ate, there is obtained the correspondmg alkyl 

35 8-oxooctanoate. 

Example IV 
1-Triphenylphosphonium-trans-2-butene 

bromide (IV) 
■ trans-Crotyl bromide (11.2 g. 0,083 moles); 

40 triphenyl phosphme (23 S•^0'0/8 moles); 
benzene (60 ml.) were mixed and refluxed 
ST^tJogea for 0.5-1 hoirr The mixtui^ 
^cooled ^d filtered. The sohds were wa^ed 
^the filter with benzene and diethyl ether, 

45 .then dried mder vacuim over phosphor^ 

^ pentoxide, to. yidd 1-triph^^^^ 

Sns<2-butene bromide (IV) 26.4 g. (80 /o) 

' which was used without further purification. 
In accordance with the foregoing procedures 

50 but where, on place of methyl 8-oxooctanoate, 
Se ie utihJ^d any of the other alkyl^^^^^^ 
octanoates produced m accordance wilh Ex- 

. . ample in, &cre is obtained the same product. 

Example V 

55 cis,tians-8,trans-10-Dodecadienoic aad (V> 
• Dime±ylformamide was dried over mde^^^ 
lar sieve 4A (Linde Division, Umon Carbide). 
' . 1 . Triphenylphosphomum - ttans - / - 
buime bromide (IV) (26 ag., 0.65 moles) "wa^ 
60 dissolved m dry dimethylformamide (500 ml.) 
^ . nitrogen. Addition of sodium 

. xnedK^ride (29.5 g„ 0.5 moles) produced a dark 



red color. The reaction mixture was stirred for 
1—2 hours, cooled in an ice-water bath, and 
methyl 8-oxooctanoate (III) (8.55 g., 0.0050 65 
moles) in dry dimethylformamide (2CX) ml.) 
was added slowly. The reaction was left over- 
night at room temperature and poured into 
5 10 times its volume of cold water. The mix- 
ture was extracted three times with petroleum 70 
ether pO— 60°), then once with diethyl ether, 
once with benzene and once again with diethyl 
ether. The aqueous phase was acidified with 
aqueous hydrochloric acid and extracted three 
.times with petroleum ether (30—60°). The 75 
first and second petroleum e±er extracts were 
each separately washed at least three times with 
aqueous sodium cHoride, filtered through an- 
hydrous sodium sulfate and evaporated, . The 
first extract contained the methyl ester of 80 
.-.cis,trans-8-'trans-10-dodecadienoic add whic^ 
was saponified with sodium hydroxide and 
ethanol. This reaction product was worked up 
in the same manner as the original reaction 
mixture and the contents of the petroleum ether 85 
. extracts of the acidified reaction mixture were 
added to the second original petroleum ether 
extract. This material was essentially free of 
triphenyl phosphine or triphenyl phosphme 
oxide. Evaporation of the solvent yielded 90 
cis,trans - 8 - trans - 10 - dodecadienoic acid 

(V) 6.6 g. (68%), IR, 3030, 2700, 1715, 995, 
950 cm-^ 

Example VI 

- cis,mns-8,trans-10-Dodecadien-l-oI (VI) 95 

"Red-Al" (40 ml, 28 g., 0.14 moles); being 
a 70% solution in benzene of sodium bihydro- 
bis-2-(methoxy ethoxy) aluminate and .tbe 
name "Red Al" being a Registered Trade 

. Mark in the United States of America, was 100 
placed in a flask under nitrogen. Cis-trans-8- 

■trans-lO-dodecadienoic acid (VI) (6:6 g., 0.034 
moles) m benzene (50 ml.) was added slowly. 
The mixture was heated under reflux for 1 105 
hour, cooled, 2% sodium hydroxide (100 ml) 
added dropwise under nitrogen and extracted 
three times with petroleum ether (30—60 ). 
The combined extracts were washed ^ylth 
aqueous sodium chloride. until neutral, filtered HO 
through anhydrous magnesium sulfate and 
evaporated to yield crude cis,trans - 8 - trans - 

' 10 - dodecadien - 1 - ol, 8.24 g. (theoreucal= 

• 6.13 g); IR. 3350, 3030, 995 and 950 cm^^; 

■ glc (Hi-Eff column) shows two peaks, roughly 115 
20% and 80% of the mixture, with the smaller 

■ peak having a retention of 0.93 relative to the 
larger peak; glc (Apiezon-L (Registered Trade 
Mark) capillary) of the acetykted mixwe 

- shows only two peaks, roughly 25 /o (as- 12U 
8itrans-10) and 75%.<ttans-8,trans-10) of the 
mixture. 

Example VTI 
irans-8,trans-10-Dodecadien-:l.-ol (VII) 
cis,trans - 8 - trans - 10 - dodecadien - 1 ol 125 

(VI) 1 g. was taken .up in petroleum ether (50 



ml; 30^00) plus iodine in petroleum 

etber (1—5 ml.) and exposed to sunlight in a 
stoppered flask for 5 days. The solution was 
decanted from a yellow oily deposit and 

5 evaporated to yield ca 0.4 g. The infrared 
spectrum and gas chromatogram of the pre- 
parations show IR, 3350j 3030, 995 (very 

- - s^ong) and^955 j:weak)-cm-S U.V., A max 
227.5 m^i (E^25,000); glc (Hi-Eff column) 

10 shows two peaks comprising 10% and 90% of 
.the mixture. The small peak was cis - 8,trans - 
10 - dodecadien - 1 - ol, which has a retention 
on the Hi-Eff column relative to trans - 8 - 
trans - 10 - dodecadien - 1 - ol (VII) of 0.93. 

15 A chromatogram of the acetylated mixture 
on an Apiezon-L (Registered Trade Mark) 
capillary column showed only these two iso- 
mers. These isomers are also separable, as their 
acetates, on three layes of silver nitrate im- 

20 prcgnated silica gel-G. 

Example VIII 
ciSjtrans-2-Buten-l-ol (VIII) 
^ Methanol (60 ml.), 5% palladium on cal- 
aum carbonate (0.5 g.\ and quinoline (0.5 g.) 
25 were mixed and stirred under hydrogen. When 
the catalyst turned black, 2-butyn-l-ol (10.6 g., 
0.29 moles;) was injected into the reaction 
flask. Hydrogen uptake (7.30 1. theoretical= 
7.28 1.) proceeded at the rate of 1 1./30— 40 
30 mia, upon completion of hydrogen uptake the 
reaction mixture was filtered. 

The filtrate was distilled, the portion dis- 
tilling below 70° was discarded, and the re- 
mainder was distilled at slightly reduced pres- 
35 sure to yield cis,trans - 2 - butene - 1 - ol 
(VIII), 17.4 g. (84%); IR. 3030, 1655 cm"^ 
and a band at 980 '""^ indicated the presence 
of a considerable amount of the trans-isomer 
<>f (V), glc. showed some methanol remained. 

40 Example IX 

l-bromo-cis,trans-2-Butene (IX) 
cis,trans-2-buten-l-ol (VIII) prepared in 
Example VIII) (15.9 g., 0.22 moles) and 
petroleum ether (50 ml.) were mixed, placed 

45 m a nitrogen atmosphere and cooled in an 
ice-salt bath (-15 to -20°). Phosphorus tri- 
bromide (46.2 g., 0.17 molesj) in petaroleum 
ether (50 ml.) was added slowly, and the tem- 
perature kept at -10 .to -20° for 2 hours. 

50 The reaction was allowed to warm slowly and 
was kept at room temperature, overnight. The 
reaction mixture was poured over an ice-water 
mixture and extracted three times with petrol- 
eum ether (30-^0°). The combined extracts 

55 were washed with aqueous sodium bicarbonate, 
then with aqueous sodium chloride, filtered 
through anhydrous sodium sulfate and distilled 
at atmosi^eric pressure until the temperature 
of the distillate reached 55°. The residue was 

60 distilled under vacuum (water pump) to yield 
15.3 g. of l-broma<ds,trans-2-butene (IX); IR 
shows no alcohol peak; glc shows only one peak 
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with the same retention on a Hi-Eff column as 
commercial trans-crotyl bromide. 

Example X 

l-Triphenylphosphomum-cis,tranS"2"butene 
bromide (X) 

In accordance with the procedure of Ex- 
ample IV, but starting with l>bromo-ds,trans- 
^-butene (IX) (11 g,, 0.09 moles) and benzene 70 
(60 ml.), tiiere is obtained l-triphenylphos- 
phomum-cis,trans-2-butene bromide (VII), 26 



Example XI 

cis,tEans-8-cis,trans-10-Dodecad2enoic 75 
add (XI) 

Li accordance wi± the procedure of Example 
y but using triphenyl phosphonium - ds^trans - 
2-butene bromide (X), (24.3 g., 0.061 moles), 
dimetiiyl formamide (500 ml. 4- 200 MH 80 
sodimn metiioxide (30.6 g., 0.57 moles) and 
metoiyl 8-oxooctanoate (III) (8.2 g 0 48 
moles), there was obtained ds^trans '- 8 - 
cis,trans 10 - dodecadienoic add (XI) IR 
was essentiaUy ,tiie same as that of ds,trans - 85 
h - trans - 10 - dodecadienoic add (V). 

Example XII 

ds,trans-8-ds,trans-10-dodecadien-l-ol 
(XII) 

In accordance witii the procedure of Ex- 90 
ample VI but starting with d5,trans - 8 - 
as,trans - 10 - dodecadienoic add (XD r3 8 e- 

0. 019 moles), "Red-Al" (20 ml. 14 g„ 6.069 
moles) and benzene (35 ml.), tiiere is obtained 
cis,trans - 8 - ds,trans - 10 - dodecadien ^ 1 - 95 

01, 5.0 g (theoretical=3.5 g,), IR, is the same 
as that of (VI), glc. (Hi-Ef . column) shows .two 
pe^s, roughly 25% and 75% of tiie mixture, 
with the smaller peak having a retention of 
093 relative to tiie larger peak, glc (Apiezon-L 100 
(Registered Trade Mark) capillary) of the 
acetylated mkture shows 4 peaks. In their 
order of dution, tiie roughly estimated propor- 
.tion of each in tiie mixture is 10% (cis-8,trans- 

^14/?'"^^"^'-^^^^ (trans-8,trans-10), 105 
and 30% (trans- 8,cis- 10). ^ 

Example XIII 
trans-8,trans-10-Dodecadien-l-ol (VII) 
ds,trans - 8 - cis,trans - 10 - dodecadien - 
J ^^,P^^-^) ^ taken up in petrokum- 110 

etiier (50 ml., 30--60°) plus 0. IN iodine in 
petroleum etiier (1--.5 mi) and was exposed 
to sunhght dn stoppered fiasks for 5 days. The 
solution was decanted from a yellow oily de- 
posit and evaporated to yidd ca 0.4 g. The 115 
infrared spectra and gas chromatogram of the 
preparations are indistinguishable from tiiose 
of tiie preparation of Example (VI) above. 
IR. 3350, 3030, 995 (very strong) and 955 
(weak) cm-i- u.V, A max 227.5 m^ 120 
(E^25,000)i glc (Hi-Eff column) shows two 
peaks comprising 10% and 90% of tiie mix- 
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tare. The small peak was ds - 8 - trans - 10 - 
dodecadien - 1 - ol, which has a reteation on 
theK-Eff column relajave to trans - 8 - trans - 
10 - dodecadien - 1 - ol (VII) of 0.93. 
5 A chromatogram of the acetylated mixture 
on an Apiezon-L capillary column showed only 
these two isomers. These isomers are also 
separable, as iheir acetates, on thm layers of 
silver nitrate impregnated silica gel-G. 

10 Example XIV 

l-Bromo-2-butyne (XIII) 
In accordance with the procedure of Ex- 
ample IX but starting with 2-butyn-l-ol (17.4 
g., 0.25 molesX petroleum ether (200 ml., 

15 30l— 60°), and phosphorus mbromide (50 g., 
0 18 moles); there is obtained crude l-bromo- 
2-butyne (XIII) 15.2 g. (47%), IR. ^50 
(strong) cm-^ with no peaks in die OH 
stretching region. 

2Q Example XV 

1-Triphenyl pihosphonium-2-butyne bromide 

(xrv) 

In accordance with the procedure of Ex- 
ample IV, but using l-bromo-2-butyne (XIII) 

25 (15 g-j 0.11 moles), triphenyl phosphine (41 g., 
0.16 moles) and benzene (100 ml.), there is 
obtained 1-triphenyl phosphonium-2-butyne 
bromide (XV) which was dissolved in dry 
dimethyl formanaide and kept over molecular 

30 sieve Type 4A. 

Example XVI 
ds,trans-8-dodecen-10-ynoic add (XV) 
In accordance wit hthe procedure of Ex- 
ample V, but utilising the solution prepared in 
35 Example XV, (max. of 45 g., 0.11 moles), 
run (17 g., 0.99 moles), sodium methoxide 
(39 g., 0.72 moles) and dimethyl fonnamide 
(^500 xri.) there is obtained crude ds,trans - 
8 . dodecen - 10 - ynoic add (XV), 5 g. (26%, 
40 based <m ihe aldehyde); IR, 3030, 2680, 2230, 
1715, 960 cm-^ 

Sample XVII 
cis,trans-8,ds-10-dodecadienoic acid (XVI) 
In accordance with the procedure of Ex- 
45 ample Vm but utiliang cis,trans-8-dodecen- 
10-ynoic acid (XV) obtained in Example XVI, 
ethanol, quinoUne, and 5% palladium on cal- 
cium carbonate previously treated with lead 
tetraacetate, there was obtamed upon hydro- 
50 genation at atmospheric pressure crude 
as,trans - 8 - ds - 10 - dodecadienoic acid 
(XVI). ir: 3030, ^2600, 1715, 990 and 955 
cm~^ 

Example XVIII 
55 ds,trans-8,ds-10-dodecadien-l-ol (XVII) 
In accordance with the procedure of 
ample VI, the product of Example XVII, 
ds,trans - 8 - ds - 10 - dodecadienoic acid 
(XVI) is taken up in benzene and reduced with 
60 ••Red-Al". The reaction product showed infra- 
red peaks at 3350, 3030, 990 (weak), and 955 



(weak) cm"^^; glc (Hi-Eff column) showed two 
peaks: the smaller peak (XXI; 5%) had a 
retention relative to the larger peak (XVII; 
95%) of 0.93, and XVII had a retention rela- 65 
tive to VII of 1.0. 

The reaction product was purified by collec- 
tion from a Hi-Eff column on a preparative 
scale. This reduced the amount of (XXV) in 
.the preparation to 1<2%. 70 

Example XIX 
trans-8,ds-10-dodecadien-l-ol (XVIII) 
cis,trans - 8 - ds - 10 - dodecadien - 1 - ol 
collected from the gas chromatogram in ac- 
cordance with Example XVIII was mixed with 75 
a large excess of acetyl chloride and left at 
room temperature for 1 — 2 hours, the excess 
acetyl diloride was then evaporated in a stream 
of day nitrogen. The residue was diluted with 
petroleum edier (30—60°), washed once with 80 
aqueous sodium bicarbonate and twice with 
aqueous sodium chloride, dried over anhydrous 
magnesium sulfate and evaporated. The residue 
was dhromatographed on thin layers of silver 
nitrate impregnated silica gel-G using benzene 85 
as eluent. Two areas were made visible with 
2,7-dichlorofluoroescein, removed and eluted 
with diethyl ether. Each residue was treated 
with excess sodium hydroxide in e±anol at 
near reflux for one hour, then diluted with 90 
petroleum ether (30—60°), washed with 
aqueous sodium chloride, dried over anhydrous 
magnesium sulfate and evaporated to leave 
trans - 8 - cis - 10 - dodecadien - 1 - ol 
(XVIII) (from the fastest-running TLC area); 95 
IR 3350, 3030 (strong), 985 (strong), and 950 
(strong) cm"^; u.v. (in petroleum ether) 230,0 
nvt (E-'25,000), and ds - 8 - ds - 10 « 
dodecadien - 1 - ol (XXV) (from the slowest- 
running TLC area); IR, 3350, 3030 (weak, one 100 
of a multiplet), 985 (weak) and 950 (weak); 
U.V. (in petroleum ether), 2325 m,u 
(£'-'25,000). Each also has the same retention 
time on Hi-Eff as (VI). 

Example XX 105 
Methyl 8-triphenyl phosphonium octanoate 

bromide (XIX) 
Methyl 8-bromooctanoate (20 g., 0.11 
moles), triphenyl phosphine (30 g,, 0.11 
moles), and benzene (ca 15 ml.) were mixed HO 
and refluxed for 2 days. The cooled reaction 
mixture was washed in .the flask with one por- 
tion of benzene and several portions of dry 
ether to remove unreacted starting materials. 
Most of the residual solvent was evaporated, 115 
the residue dissolved in dry dimethyl form- 
amide and stored over molecular sieve 4A 
until used in tiie next stage. 

Example XXI 
ds-8,trans-10-dodecadienoic add (XX) 120 
In accordance with the procedure of Ex- 
ample V but starting with the solution of 
metiiyl 8-tnphenyl phosphonium octan^te 
bromide (XIX) prepared m Example XX 
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(maximum of 42 g., 0.084 moles), sodium 
methoxide (12.4 g,, 0.23 moles), dry dimethyl 
fonnamide (250 ml.), and trans-2-butenal 
Ctrans-crotonaldehyde"; 5.6 g., 0.080 moles); 
5 there was obtained ds - 8 - trans - 10 - 
dodecadienoic add (XX). (6.8 g., (41%\ IR 
3030 2690, 1715, 990, and 955 c^-K ' 

Example XXII 
cis,8-trans-10-dodecadien-l-ol (XXI) 

10 cis - 8,trans ^ 10 - dodecadienoic acid (XX) 
(6.8 g., 0.035 moles) was reduced in accordance 
widi the procedure of Example VI usin? 
"Red-Al» (30 ml., 21 g., 0.10 moles), and 
benzene (50 ml.). There is obtained a crude 

15 yield product 4.9 g. (78%), IR, 3350, 3030, 
1660, 990, 995 cm-^- glc. (Hi-Eff column), 
shows two peaks comprising roughly 75% and 
25% of the mixture, with the major peak hav- 
mg a retention of 0.92 relative to the minor 

20 peak, which in turn had a retention relative 
to (VII) of 1.0. Collection of this preparation 
from a EK-Eff column on a preparative scale 
increased the amount of cis - 8 - trans - 10 - 
dodecadien - 1 - ol (XX) in the isomer mixture 

25 to 90%. The ultraviolet spectrum of (XXI) 
in petroleum e±er has A max 230.0 mii 
(E^25,000). ^ 

Example XXIII 
2-Butynal (XXII) 

30 2-Butyn.l-ol (1.5 g., 0.021 moles)i freshly 
prepared manganese dioxide (15.2 g.; 0.18 
moles), and petroleum ether (30—60°) were 
mixed and stirred at room temperature for 4 
hours. The mixture was filtered and the dear 

35 filtrate containing 2-butynal (XXIII) was used 
direcdy in the next reaction. The infrared 
spectrum of tins material showed bands at 
2740, 2220, and 1685 axr\ 
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Example XXIV 
ds-g-dodecen-lO-ynoic add (XXIII) 
In accordance with the procedure of Ex- 
ample V, methyl 8-triphenyI phosphonium 
octanoate bromide (XIX), prepared from 3.68 
g. of methyl 8-bromooctanoatej 0.016 mols, is 
45 reacted with sodium methoxide (4.1 g., 0,076 
moles), dry dimethyl formamide {^100 ml), 
and die solution of 2-butynal (XXII) prepared 
in Example XXIII (maximum of 0.021 moles). 
The reaction mixture was a 2-phase system, 
50 but otherwise the reaction proceeded no differ- 
entiy from those carried out entirely in di- 
methylformamide. There is obtained cis - 8 - 
dodecen - 10 - ynoic add (XXIII) 1.07 g. 
(35%); IR, 3030, 2690, 1715 cm^S widi no 
55 peaks at 995 and 950 cnr\ 

Example XXV 
ds-8-dodecen-lO-yn-l-ol (XXIV) 
In accordance with the procedure of Ex- 
ample VI, cis - 8 - dodecen - 10 - ynoic acid 
60 (XXIII) (0.56 g., moles) was reduced with 
"Red-Al" (5 ml., 3.5 g., 0.017 moles), and 



benzene (35 ml.). There was obtained crude 
CIS - 8 - dodecen - 10 - yn - 1 - ol (XXIV) 
(0.57 g.)- IR, 3350, 3030, 2220 cm^S widi no 
peaks m die carbonyl region; glc (Hi-Eff 65 
column) showed one peak with the expected 
retention for XXIV, as well as several other 
sigmficant peaks. This preparation was used 
without further purification in the final reac- 
tion. 

70 

Example XXVI 
cis-8-,ds-10-dodecadien-l-ol (XXV) 
In accordance with the procedure of Ex- 
ample VIII, crude cis - 8 - dodecen - 10 - yn - 
1 - ol (XXIV) obtained from Example XXV 75 
was hydrogenated using as a catalyst a pre- 
paration of 5% palladium on calcium carbon- 
ate that had been previously treated with lead 
tetraacetate (0.1 g,), quinoUne (0.1 g.), ethanol 
(25 ml.). Hydrogen take up was less than 80 
theoretical, (theoretical, 76 ml.; actual, 24 ml ) 
Work-up yielded ds - 8 - cis - 10 - dodeca- 

^ : ^-^^ ^' 3350, 

:5030, and only very weak bands at 990 and 
950 anr^; glc (Hi-Eff column) showed two 85 
peaks in .die area where (XXV) is expected in 
the approximate ratio of 1 : 4, with the smaller 
peak (XXI) having a retention of 0.93 with re- 
spect to the larger peak (XXV). The product 
was purified by collection from a Hi-Eff 90 
column on a preparative scale. The purified 
product (XXV) (had the approximate composi- 

^nf; °^ (^V) and 

10 /o of (XXI); U.V., (in petroleum ether) 
A max. 232.5 mju (E^25,000). 95 

.The atcractant product of the present in- 
vention may be used in a variety of insect 
traps. Sectar Traps (3M Mfg. Co.) have been 
found most suitable. The attractant is placed 
in a rubber septum in the trap, which is hung 100 
in infested areas. The amount of attractant in 
the trap may vary from about 1 (,ug— 10,000 
i^^g,. preferably from about 30 ^ug to about 
2000 jug. Tests comparing the attractivity of 
a 40 sample of the attractant to die secre- 105 
tion of 10 live females per trap, showed that 
the synthetic attractant at diat level was from 
10—2 times more potent than the live females. 

WHAT WE CLAIM IS : — 

1. All the stereoisomers of dodeca-8,10-dien- ng 
l-ol. 

2. Trans-8-trans-lO-dodecadien-l-ol. 

3. A method of attracting and trapping 
males of the species Laspcyresia pomonella, 
which comprises placing in a suitable trap an 125 
effective amount of the compound of Claim 2. 

4. A method of Claim 3, wherein .there is 
utilized from about 1 ta about 10,000 /xg per 
trap of trans-8-trans-IO-dodecadien-l-oL 

5. A mediod according to Claim 4 wherein 120 
there is utilized from about 30—2,000 ^g per 
trap of trans-8-trans-lO-dodecadien-l-oL 

6. An attractant composition for attracting 
males of die species Laspcyresia pomonella 
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^ch comprises trans-S-trans-lO-dodecadien- 
l-ol and a sdtaWe carrier. ^. ^ 

7. A compositioii according to Uaim 6 
^exein the carrier comprises a viscous sub- 
stantially odomicss liquid. ^ 

8. A composition according to Uamx 6 or 
Claim 7 wherein ihe carrier is mert ^ 

9. A a)nq)osition aocQiding to Uami 7 
whaein tiie liquid is ^yceiol itrioctanoate, 
oKve oil M" a minctal wl. ^. ^i - ^ 

la A composition aooordmg to Qami o 
herein die solvent is a lower alkanol, edier 
or allcyl Icetone. 



11. Methods of attracting and trapping male 
moths substantially as herein described. 

12. An attractant composition for attracting 
male moths substantially as herein described. 

13. Metiiods of preparing dodeca-SjlO-dien- 
l-ol substantially as herein described and 
exemplified; 

MEWBURN ELLIS & CO., 
Chartered Patent Agents, 
70 & 72, Chancery Lane, 

London, WC2A IAD. 
Agents for the Applicants. 
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